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The application is published incomplete as filed (Article 93 (2) EPC). Trie point In the description at which the omission obviously 
occurs has been left blank. 1 

@ Disk storage and retrieval device. 



@ A disk storage and retrieval device Is disclosed in which at 
least one stocker is disposed in a housing above a recording 
and reproducing device for storing a multitude of disk 
cartridges. The stocker has a plurality of horizontal shelf plates 
on which cartridges are received, the shelf plates being 
vertically disposed at equal intervals. A horizontal guide rail is 
mounted on a pair of vertical guide rails for vertical movement 
therealong. A carrier is supported on the horizontal guide rail so 
as to be movable therealong in the horizontal direction for 
transporting a disk cartridge from the stocker to the recording 
and reproducing davice or vice versa. A cartridge handling 
mechanism is attached to the carrier for transporting a 
cartridge between the carrier and the stocker and between the 
carrier and the recording arid reproducing device. In one 
embodiment, the stocker may be rotatable around a vertical 
rotary shaft on which the shelf plates are mounted for rotation 
therewith. Each of the shelf plates has a plurality of storage 
areas for receiving a plurality of disk cartridges. 



FIG. 4 
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Description 

DISK STORAGE AND 



BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

The present invention relates to a disk storage 
and retrieval device in which a multitude of disk 
cartridges each receiving therein an information 
storage disk are stored in a stocker or stockers and 10 
retrieved therefrom by a transport means so as to be 
inserted into a recording and reproducing device. 

Description of the Prior Art 

There has been known a conventional disk 15 
storage and retrieval device as illustrated in Figs. 1 
through 3 which Is disclosed, for example, in 
Japanese Utility Model Laid-Open No. 61-136367. In 
Fig. 1, the conventional disk storage and retrieval 
device illustrated has a box-shaped housing 1 In 20 
which a stocker 2 is installed for storing a multitude 
of disk cartridges 3 each of which has a rectangular- 
shaped cartridge case and an information storage 
disk such as an optical disk, a video disk or the like. 
A recording and reproducing device 4 is disposed in 25 
the housing 1 below the stocker 2 for recording 
information on a disk and reproducing the recorded 
information therefrom. A carrier 5 Is mounted 
through a support arm 6 and a slider 7 on a vertical 
guide rail 8 for movement therealong, the carrier 6 30 
being rotatably supported on the support arm 6 at its 
one end. A motor 9 is mounted on the support arm 6 
for rotating the carrier 5 around a horizontal axis at 
one end of the support arm 6. The carrier 5 has a 
finger 11 which is driven by a motor 10 to move 35 
toward and away from the stocker 2 so as to grip an 
appropriate cartridge 3 and pull it out of the 
stocker 2 or insert it therein. The slider 7 is 
connected to an endless belt 13 which is entrained 
around an upper and a lower pulley 13a and 13b so 40 
that when the upper pulley 13a coupled with a motor 

12 is driven to rotate by the motor, the endless belt 

13 is caused to run or rotate, thereby moving the 
slider 7 and hence the carrier 5 vertically. A scale 14 

is vertically installed in the housing 1 for indicating 45 
stop positions of the carrier 5. A slide table 15 is 
slidably supported through a slider 17 and a support 
arm 18 on a horizontal guide rail 16 which Is mounted 
through unillustrated mounting means on the top 
panel of the housing 1. The slider 17 is operatively 50 
connected through an unillustrated transmission 
mechanism with a motor 19 mounted on the 
horizontal guide rail 16 so that it is driven by the 
motor 19 to move along the horizontal guide rail 16. 
A rectangular-shaped opening 20 is provided in the 55 
front panel of the housing 1 near the top panel 
thereof for permitting transport of a disk cartridge 3 
between the interior and the exterior of the housing 
1. A cartridge transport mechanism 22 is incorpor- 
ated in the slide table 15 and is driven by a motor 21 60 
mounted on the slide table 16 for transporting a disk 
cartridge 3 into or out of the housing 1 through the 
opening 20. A position sensor 25 is provided on the 



•RIEVAL DEVICE 

carrier 5 for sensing the position of the carrier 5 by 
means of the scalce 14 and generating a signal 
representative of the carrier position thus sensed. 
An example of such a position sensor 25 is 
illustrated in Fig. 3. In this case, the scale 14 has a 
plurality of through holes 14a formed at predeter- 
mined vertical intervals, and the scale sensor 25 may 
be a photosensor which comprises an emitter and a 
receiver which are disposed in a spaced opposite 
relation with each other with the scale 14 interposed 
therebetween so that light emitted from the emitter 
passes through one of the through holes 14a in the 
scale 14 and is received by the receiver. 

In operation, a disk cartridge 3 Is stored in the 
large-volume disk storage and retrieval device in the 
following manner. First, the slide table 15 is driven by 
the motor 19 through an unillustrated transmission 
mechanism to move along the horizontal guide rail 
16 to a position near the front panel of the housing 1. 
A disk cartridge 3 is then inserted manually into the 
opening 20 in the front panel. When the cartridge 3 is 
inserted into the opening 20, it is drawn into the slide 
table 15 by means of the cartridge transport 
mechanism 22. The slide table 15 is then moved 
toward the stocker 2 by means of the motor 19 
through the unillustrated transmission mechanism. 

Subsequently, the carrier 5 is driven by the motor 
12 to move upwards from an illustrated lower 
position in Fig. 1 to a position in which it is flush with 
the slide table 15 under the combined action of the 
scale 14 and the position sensor 25. In this state, the 
finger 11 is operated by the motor 10 to draw the 
cartridge 3 into the carrier 5. 

After the cartridge 3 has been fully drawn into the 
carrier 5, the carrier 5 is vertically moved by the 
motor 12 to an appropriate level corresponding to a 
desired shelf In the stocker 2 or to an insertion 
opening 4a of the recording and reproducing 
device 4 as required, and precisely stopped at that 
position under the action of the scale 14 and the 
position sensor 25. With the carrier 5 being precisely 
stopped in this manner, the finger 1 1 is moved by the 
motor 10 toward the stocker 2 or the recording and 
reproducing device 4 so that the cartridge 3, being 
held by the finger 11, is inserted into the stocker 2 or 
the recording and reproducing device 4. 

On the other hand, in order to remove a 
cartridge 3 from the stocker 2 or the recording and 
reproducing device 4 toward the exterior of the 
housing 1, the above-described operations are 
carried out In a reverse manner. Further, a car- 
tridge 3 can be transported from the recording and 
reproducing device 4 to the stocker 2 or vice versa 
substantially In the same manner as described 
above. 

With the above-mentioned conventional disk stor- 
age and retrieval device as constructed above, the 
distance between adjacent shelves of the stocker 2, 
the vertical distance between the widthwise centre 
of the uppermost shelf and the widthwise centre of 
the opening 20 in the housing 1, and the vertical 
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distance between the widthwise center of the 
lowermost shelf and the opening 4a in the recording 
and reproducing device 4 are all different from one 
another and have no mutual relation at all. Therefore, 
provision of the scale 14 and the position sensor 25 
is required for precisely defining the respective stop 
positions of the carrier 5 relative to the stocker 2 and 
the recording and reproducing device 4. In this case, 
it is necessary to reduce the vertical speed of the 
carrier 5 as it approaches a desired stop position. 
This not only requires a complicated control mech- 
anism but also increases access time as rquired for 
retrieving a desired disk cartridge from the stocker. 

SUMMARY OF THE INVENTION 

In view of the above, the present invention is 
intended to obviate the above-described problems 
of the prior art. 

An object of the present invention is to provide a 
disk storage and retrieval device of the type 
described in which the amount of vertical movement 
of a carrier can be precisely controlled with ease 
without requiring any complicated speed and posi- 
tion control. 

Another object of the present invention is to 
provide a disk storage and retrieval device of the 
type described which requires only a samll Installa- 
tion area but has a large cartridge storage capacity 
per unit volume, and which can reduce access time 
as required to retrieve a desired disk cartridge. 

A subsidiary object of the presenst invention is to 
provide a disk storage and retrieval device of the 
type described in which a disk cartridge displaced or 
projected from its normal storage position can be 
returned to the normal position In a stocker by a 
simple operation of an operator without any diffi- 
culty. 

Another subsidiary object of the present Invention 
is to provide a disk storage and retrieval device of 
the type described which can prevent inadvertent 
displacements of cartridges once stored in a stocker 
due to external vibration or the like, and in which 
even if a cartridge is displaced for some reasons 
from its predetermined normal position, the move- 
ment of the carrier is immediately stopped so as to 
avoid any damage to the cartridge. 

A further subsidiary object of the present inven- 
tion is to provide a disk storage and retrieval device 
of the type described in which the number of 
component parts of a stocker and the assembling 
time thereof can be minimized, and in which errors in 
assembling the stocker can be materially reduced or 
avoided. 

According to one aspect of the present invention, 
there Is provided a disk storage and retrieval device 
which comprises: 

a housing having an opening through which a disk 
cartridge Is inserted Into or taken out of the interior 
of the housing; 

a recording and reproducing means disposed in 
the housing for recording and reproducing Informa- 
tion on the disk cartridge, the recording and 
reproducing means having an opening through 
which a disk cartridge Is supplied to or discharged 
from the interior of the recording and reproducing 



means; 

a stocker disposed in the housing at a location 
above the recording and reproducing means for 
storing a multitude of disk cartridges, the stocker 
5 having a plurality of horizontal shelf plates on which 
cartridges are received, the shelf plates being 
vertically disposed at equal intervals; and 

a cartridge transport means in the housing for 
transporting a disk cartridge between the opening in 
10 the housing and the stocker and between the 
stocker and the opening In the recording and 
reproducing means. 

According to another aspect of the present 
invention, there Is provided a disk storage and 
15 retrieval device which oomprtees; 

a housing; 

a plurality of recording and reproducing means 
disposed in the housing for recording and reproduc- 
ing information on the disk cartridge, each of the 

20 recording and reproducing means having an open- 
ing through which a disk cartridge is supplied to or 
discharged from the interior of the recording and 
reproducing means; and 
a plurality of stockers disposed in the housing at a 

25 location above the recording and reproducing 
means for storing a multitude of disk cartridges, a 
pair of vertical guide rails vertically disposed In the 
housing; 

a horizontal guide rail mounted on the vertical 
30 guide rails for vertical movement therealong; 

a first drive means for driving the horizontal guide 
rail vertically along the vertical guide rails; 

a carrier supported on the horizontai guide rail so 
as to be movable therealong in the horizontai 
35 direction for transporting a disk cartridge from the 
stockers to the recording and reproducing means or 
vice versa; 

a second drive means mounted on the horizontai 
guide rail so as to be vertically movable therewith 
40 along the vertical guide rails for moving the carrier 
horizontally along the horizontal guide rail; and 

a cartridge handling means attached to the carrier 
for transporting a cartridge between the carrier and 
the stockers and between the carrier and the 
45 recording and reproducing means. 

According to a further aspect of the present 
Invention, there is provided a disk storage and 
retrieval device comprising: 

a housing; 

50 a recording and reproducing means disposed in 
the housing for recording and reproducing Informa- 
tion on a disk cartridge; and 

a stocker rotatabry disposed in the housing above 
the recording and reproducing means for storing a 

55 multitude of disk cartridges, the stocker having a 
plurality of horizontal shelf plates which are vertically 
disposed at equal Intervals and fixedly secured to a 
vertically extending rotary shaft for rotation there- 
with, each of the shelf plates having a plurality of 

60 storage areas for receiving a plurality of disk 
cartridges. 

The above and other objects, features and 
advantages of the present Invention will become 
apparent from the following detailed description of 
65 the invention when taken In conjunction with the 
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accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side elevational view in vertical 
cross section of a conventional disk storage 
and retrieval device; 

Fig. 2 is a front elevational view in vertical 
cross section of the conventional disk storage 
and retrieval device shown In Fig. 1 ; 

Fig. 3 is a perspective view of a scale and a 
position sensor as shown in Figs. 1 and 2; 

Rg. 4 is a side elevational view in vertical 
cross section of a disk storage and retrieval 
device in accordance with one embodiment of 
the present invention; 

Fig. 5 is a front elevational view in vertical 
cross section of a disk storage and retrieval 
device In accordance with another embodiment 
of the present invention; 

Fig. 6 is a righthand side elevational view in 
vertical cross section of the disk storage and 
retrieval device of Fig. 5; 

Fig. 7 is a lefthand side elevational view of the 
disk storage and retrieval device of Fig. 5 ; 

Fig. 8 is a cross-sectional view on line Vlll-Vlll 
of Fig. 5; 

Fig. 9 is a plan view of the disk storage and 
retrieval device of Fig. 5; 

Fig. 10 is a perspective view of a disk 
cartridge and a portion of a stocker on an 
enlarged scale shown in Fig. 5; 

Fig. 1 1 is a perspective view of a portion of a 
stocker provided with a modified form of a 
cartridge sensor; 

Fig. 12 is a side elevational view of a portion 
of a modified form of stocker; 

Fig. 13 is a front elevational view of a portion 
of the stocker of Fig. 1 2; 

Fig. 14 is a side elevational view in vertical 
cross section of a disk storage and retrieval 
device in accordance with a further embodi- 
ment of the present invention; 

Fig. 15 is a perspective view of a stocker as 
shown in Fig. 14; and 

Fig. 16 is a partially cutaway plan view of the 
stocker of Fig. 15. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The present Invention will now be described in 
detail with reference to a few preferred embodi- 
ments thereof as illustrated in the accompanying 
drawings. 

Referring to the drawings and first to Fig. 4, there 
is illustrated a disk storage and retrieval device in 
accordance with a first embodiment of the present 
invention, in which component parts or members of 
this embodiment corresponding to those of Figs. 1 
and 2 are identified by the same reference numerals 
as those employed in Figs. 1 and 2. As can be seen 
from Fig. 4, the general construction of this 
embodiment is substantially similar to that of the 
previously described conventional disk storage and 
retrieval device illustrated in Figs. 1 and 2 except for 
the fact that, in the embodiment of the invention, the 
scale 14 and the position sensor 25 of the 



conventional device are omitted. As clearly illus- 
trated in Fig. 4, a stocker 2 has a multitude of shelves 
2a which are disposed vertically at a predetermined 
interval or distance P. The stocker 2, a slide table 15 

5 and a recording and reproducing device 4 are 
disposed in such a manner that the vertical distance 
between the widthwise center CO of a disk-insertion 
opening 4a In a recording and reproducing device 4 
and the widthwise center C3 of the lowermost shelf 

10 of the stocker 2, and the vertical distance between 
the widthwise center Cn of the slide table 15 and the 
widthwise center Cn-2 of the uppermost shelf of the 
stocker 2 are equal to m times the distance P 
between the adjacent stocker shelves where m is an 

15 integer, and in the illustrated embodiment, for 
example, such distances are 3P and 2P, respec- 
tively. 

In this connection, the carrier 5 is caused to move 
vertically in a stepwise fashion by means of a motor 

20 31 in the form of a stepping motor. For example, 
suppose that the disk-insertion opening 4a In the 
recording and reproducing device 4, the shelves in 
the stocker 2 and the slide table 15 are consecutively 
addressed as CO, C3, C4, C5 ... Cn-2, and Cn, 

25 respectively, and that to move the carrier 2 a 
distance P requires that a signal corresponding to X 
pulses be input to the stepping motor 31. In this 
case, to move the carrier 5 from address n1 to 
address n2 requires a signal corresponding to 

30 (n1-n2) x X pulses to be input to the stepping motor 
31 . If (n1-n2) x X is negative, the stepping motor 31 is 
driven to run in a direction to move the carrier 5 
upwards, whereas if it is positive, the stepping motor 
31 Is driven to run in the opposite direction to move 

35 the carrier 5 downwards. In this manner, the carrier 5 
can be moved by the motor 31 to a desired position 
which corresponds exactly to a desired shelf in the 
stocker 2, or the insertion opening 4a in the 
recording and reproducing device 4, or the slide 

40 table 15. 

After the carrier 5 has been thus moved to and 
stopped at the desired position as instructed, the 
finger 11 is then extended or moved forward by the 
motor 10 so that the disk cartridge 3 held by the 

45 carrier 5 Is thereby moved forward to be inserted 
into the predetermined location. 

Though in the above embodiment, the vertical 
distance between the widthwise center of the 
opening 4a in the recording and reproducing 

50 device 4 and the widthwise center of the lowermost 
stocker shelf, and the vertical distance between the 
widthwise center of the slider table 15 and the 
widthwise center of the uppermost stocker shelf are 
determined to be m times (m = an integer) the 

55 distance between the widthwise centers of adjacent 
stocker shelves, they may otherwise be set in 
relation to the number of pulses to be input to the 
stepping motor 31. 
Thus, according to this embodiment, due to the 

60 fact that the shelves in the cartridge stocker 2 are 
vertically disposed at equal intervals or vertically 
spaced equally from each other, the carrier 5 and 
hence a disk cartridge 3 held thereby can be moved 
to a desired position in an extremely exact manner 

65 without any difficulty, and control on positioning of 
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the carrier 5 can be made very much simple, thereby 
materially shortening the access time as required for 
retrieving a desired disk cartridge 3. 

Figs. 5 through 10 show another embodiment of 
the present invention. As clearly seen from Rg.s 5 
and 6, this embodiment includes a pair of upright 
cartridge stockers 123a, 123b which are vertically 
installed in a box-shaped housing 120 near a back 
panel 120b thereof in a side-by-side relation wfth 
each other with their front openings or surfaces 
being disposed on a common one and same vertical 
plane. Disposed below the respective stockers 123a, 
123b in the housing 120 are a pair of recording and 
reproducing devices 124a, 124b. Each of the 
recording and reproducing devices 124a, 124b has a 
disk-insertion opening 125a or 125b through which a 
disk cartridge 121 is inserted into or removed frofn 
the recording and reproducing device 124a or 124b t 
the surface of each of the disk-insertion openings 
125a, 125b being on the same vertical plane on 
which the front openings or surfaces of the stockers 
123a, 123b lie. 

A cartridge carrier 126 for transporting a disk 
cartridge 121 is slidably supported through a 
horizontally movable slider 128 on a horizontal guide 
rail 129 which is in turn slidably mounted at its 
opposite ends through a pair of vertically movable 
sliders 134a, 134b on a pair of vertical guide rails 
135a, 135b which are fixedly secured by unillustrated 
known fastening means to appropriate portions 
(e.g., side panels) of the housing 120. A rotation 
means 127 in the form of a motor is provided for 
rotating the carrier 126 around a horizontal axis 
perpendicular to the horizontal guide rail 129, i.e., 
turning the carrier 126 upside down. The carrier 126 
is connected through a fastening member 133 with 
an endless belt 131 which is entrained around a pair 
of pulleys 132a, 132b. The pulley 132b Is coupled 
with the output shaft of a motor 130 mounted to the 
horizontal guide rail 129 so that the belt 131 is driven 
by the motor 130 to run around the pulleys 132a, 
132b thereby to move the carrier 126 along the 
horizontal guide rail 129. The horizontal guide rail 129 
is connected through a fastening member 139 with 
an endless belt 137 which vertically extends bet- 
ween and is entrained around a pair of lower and 
upper pulleys 138a, 138b. The lower or drive pulley 
138a is coupled with the output shaft of a motor 136, 
which is mounted on the housing 120 at a lower 
portion thereof, so that the horizontal guide rail 129 
is caused to move vertically along the vertical guide 
rails 135a, 135b by the driving force of the motor 136 
through the intermediary of the drive and driven 
pulleys 138a, 138b and the endless belt 137. A 
balance weight 140 is secured through a fastening 
member 141 to the vertically extending belt 137 at a 
location opposite the horizontal guide rail 29 so that 
the weights of the horizontal guide rail 129, the 
carrier 126 and its related members and the 
horizontal transport mechanism including the motor 
130, belts 131 and pulleys 132a, 132b are balanced 
with and offset by the balance weight 40. A cartridge 
handling means 142 is slidably mounted on the 
carrier 126 so as to be slldable therealong toward 
and away from the stockers 123a, 123b for gripping a 



disk cartridge 121 and transporting it from the 
stockers 123a, 123b to the recording and reproduc- 
ing devices 124a, 124b. As clearly shown In Fig. 8, 
the cartridge handling means 142 has a pair of 
5 fingers 142a, 142a which are provided with a pair of 
Inwardly extending engagement projections 142b, 
142b adapted to be engageable with the corre- 
sponding recesses 122 In the opposite sides of a 
disk cartridge 121, Now, description will be made of 

10 the operation of the above-mentioned disk storage 
and retrieval device. First, the case Is considered In 
which a desired disk cartridge 121 is taken out of the 
stocker 123b and Inserted Into the recording and 
reproducing device 124a. In this case, the motor 136 

15 Is energized to drive the horizontal guide rail 129 
through the pulley 138a and the endless belt 137 to 
move vertically along the vertical guide rails 135a, 
135b to a level corresponding to a desired cartridge 
121 stored in the stocker 123a. After the horizontal 

20 guide rail 129 is thus positioned to the level of the 
desired cartridge 121, the motor 130 is energized to 
move the carrier 126 rightward In Fig. 5 along the 
horizontal guide rail 129 to the righthand stocker 
123b through the intermediary of the pulley 132b and 

25 the endless belt 131. Then, the cartridge handling 
means 142 is moved by an unillustrated drive means 
toward the righthand stocker 123b and the Inward 
projections 142b, 142b of the cartridge handling 
fingers 142a, 142a are brought Into engagement with 

30 the recesses 122 in the opposite side edges of the 
cartridge 121. In this state, the cartridge handling 
means 142 is moved again by the unillustrated drive 
means in a direction toward the horizontal guide rail 
129 to the initial position whereby the cartridge 121 

35 Is drawn into the carrier 126. 

Subsequently, the carrier 126 holding the car- 
tridge 121 Is moved by the motor 130 in the leftward 
direction in Fig. 5 along the horizontal guide rail 129, 
and the horizontal guide rail 129 Is vertically moved 

40 by means of the motor 136 to a level corresponding 
to the Insertion opening 125a in the lefthand recor- 
ding and reproducing device 124a. in this regard, if a 
specific surface of the cartridge 121 is to be 
selected, the cartridge rotation means 127 Is 

45 operated to drive the cartridge handling means 142 
so that the cartridge 121 Is turned upside clown or 
through an angle of 180 degrees. 

After the carrier 136 has been exactly positioned 
to the Insertion opening 125a in the lefthand 

50 recording and reproducing device 124a, the car- 
tridge handling means 142 is again operated to move 
forward to the recording and reproducing device 
124a so that the cartridge 121 is transported from 
the carrier 126 into the insertion opening 125a In the 

55 recording and reproducing device 124a. In this state, 
the inward projections 142b, 142b of the cartridge 
handling fingers 142a, 142a are removed or disen- 
gaged from the recesses 122 In the cartridge 121, 
and the cartridge handling means 142 thus dlsen- 

60 gaged from the cartridge 121 is returned to the initial 
position. The cartridge 121 transported into the 
insertion opening 125a Is drawn into the interior of 
the recording and reproducing device 124a by an 
unillustrated cartridge drawing means provided 

65 therein. In this manner, the cartridge 121 can be 
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transported from the stockers 123a, 123b into the 
recording and reproducing devices 124a, 124b. 

Similarly, a cartridge 121 can be transported from 
the recording and reproducing devices 124a, 124b 
into the stockers 123a, 123b through the combina- 
tion of the above-described operations. 

Although in the above description, the vertical 
movement of the horizontal guide rail 129, the 
horizontal movement of the carrier 126 along the 
horizontal guide rail 129, and the forward and 
backward movement of the cartridge handling 
means 142 are all effected separately from each 
other, these movements can be performed simulta- 
neously with each other. However, it is preferable to 
move the cartridge handling means 142 in the 
forward and backward directions Independently of 
the horizontal guide rail 129 and the carrier 126. 

A cartridge sensor is provided for sensing 
whether or not disk cartridges 121 are stored in 
place or correctly received in the stockers 123a, 
123b. In the illustrated embodiment, the cartridge 
sensor comprises a light emitter 145 mounted on the 
top panel of the housing 120 for radiating a light 
beam such as a laser beam, and a light receiver 146 
mounted on the bottom panel of the housing 120 for 
receiving the light beam radiated from the light 
emitter 145. If the cartridges 121 are stored in place 
in the stockers 123a, 123b or in their normal 
positions wherein the rear ends of the cartridges 121 
thus stored are aligned with each other on a vertical 
line, a light beam radiated by the light emitter 145 is 
received by the light receiver 146 whereas if any of 
the cartridge 121 is stored out of place, i.e., 
displaced or projected from its correct or normal 
storage position in the stockers, the light beam from 
the emitter 145 Is interrupted by the displaced or 
projected cartridge 121 and does not reach the 
receiver 146. The receiver 146 outputs a signal 
representative of whether or not light beams from 
the emitter 145 have been received to an appropriate 
control means (not shown) so that the motors 130, 
136 and the cartridge handling means 142 can be 
controlled by the control means based on the output 
signal from the receiver 146. Thus, for example, the 
motors 130, 136 and the cartridge handling means 
142 are stopped when the receiver 146 does not 
receive the light beam from the emitter 145. 

Here, it is to be noted that when a cartridge 121 is 
transported from the stockers 123a, 123b . to the 
carrier 126 or vice versa, the cartridge handling 
means 142 does not be stopped but can operate 
normally even if the receiver 146 receives no light 
beam from the emitter 145. 

Detent means is provided for preventing inadver- 
tent displacement or jumping out of a disk cartridge 
121 from the stocker 123a or 123b. As seen from 
Fig. 1 0, such a detent means may comprises a pair of 
engagement recesses 121 a, 121a each in the form of 
an Inwardly curved recess formed on the opposite 
side edges of a disk cartridge 121, and a plurality of 
pairs of engagement projections 160, 160 which are 
provided In each pair on the opposed inner surfaces 
of the stocker side panels 151, 151 for resilient 
engagement with the corresponding engagement 
recesses 121a, 121a in the disk cartridge 121, each 



of the engagement projections being formed, for 
example, of a resilient material such as a flat spring 
and having an inwardly curved projected portion 
160a. When a disk cartridge 121 is completely 

5 received in the stocker 123a, an appropriate pair of 
engagement projections 160, 160 on the opposite 
side panels 151, 151 resiliently fit into the corre- 
sponding engagement recesses 121a, 121a in the 
opposite side edges of the cartridge 121 so as to 

10 firmly clamp It against any inadvertent displacement 
or jumping out thereof from the stocker 123a due to 
external disturbances such as vibration. In this 
connection, Instead of the above arrangement, a pair 
of engagement projections may be formed on the 

15 opposite side edges of a disk cartridge 121, and a 
plurality of pairs of engagement recesses 121a, 121a 
may be formed in the opposite side panels 151, 151 
of the stocker 123a Furthermore, the engagement 
projections may be formed of wire spring having a 

20 curved projected portion, or may comprise a pair of 
rollers which are mounted through spring members 
to the opposite side panels 151, 151 of the stocker 
casing 150 so that the rollers can be resiliently 
engaged by the biasing forces of the spring 

25 members with the corresponding engagement re- 
cesses 121a, 121a in a cartridge 121. 

Although in this embodiment, the detent means is 
provided on the stocker casing 150, it may also be 
provided on the recording and reproducing devices 

30 124a, 124b at their disk receiving positions. 

Fig. 11 shows a modified form of cartridge sensor. 
In this modification, instead of providing the light 
emitter 145 and the light receiver 146 as in the 
previous embodiment, a plurality of limit switches 

35 are employed. Specifically, a first vertical row of 
backside limit switches 171 are mounted on the back 
panel 152 of the stocker casing 150, and another 
vertical row of frontside limit switches 172 are 
mounted on the front edge of one of the side panels 

40 151, 151. A specific pair of these limit switches 171, 
172 are closed by a cartridge 121 when it is stored in 
the normal or correct position in the stockers 123a, 
123b, whereas they are open when no cartridge 121 
is stored in the stockers. On the other hand, a 

45 backside limit switch 171 is open and the corre- 
sponding frontside limit switch 172 Is closed by a 
cartridge 121 when it is forwardly displaced or 
projected from the normal or correct storage 
position in the stockers. Further, It is preferable that 

50 a pair of limit switches 171, 172 be provided on 
appropriate portions of the recording and reproduc- 
ing devices 124a, 124b. 

Turning now to Figs. 7 through 9, a pair of 
vertically extending side openings or windows 180, 

55 180 are respectively formed in the opposite side 
panels of the housing 120 as clearly seen from 
Figs. 7 and 8. Each of the side openings or windows 
180, 180 is closed by a pair of vertically elongated 
inner and outer covers 181a, 181b so that foreign 

60 matters such as dust or the like can be prevented 
from entering the interior of the housing 120 through 
the side openings 180, 180 by means of the side 
covers 181a, 181b. These side covers 181a, 181b are 
formed of rubber or other elastic material and each 

65 have a vertically extending centra! slit 182 through 
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which a working tool 183 to be described later can 
be inserted into the interior of the housing 120 so 
that an operator can push a displaced or projected 
cartridge 121 into its normal or correct storage 
position in the stockers 123a, 123b by using the 
working tool 183 thus inserted. The Inner cover 181a 
is secured by an adhesive to the inner surface of 
each side panel of the housing 120 around the side 
opening 180, whereas the outer cover 181b is 
secured by an adhesive to the outer surface of each 
side panel of the housing 120 around the side 
opening 180. 

As clearly seen from Fig. 9, an inspection widow 
184 is provided in the top panel of the housing 120 so 
that an operator can Inspect the Interior of the 
housing 120 through the inspection window 184 so 
as to check whether or not the disk cartridges 121 
are stored in place in the stockers 123a, 123b. The 
inspection window 184 is covered with a transparent 
plate formed of plastics or glass. 

Figs. 12 and 13 shown a further modified form of 
stocker. In this modification, each side panal 251 of a 
stocker 223 has a plurality of vertically disposed 
racks 223a which are integrally formed with the side 
panel 251 by cutting it in a substantially rectangular 
shape with its lower edge being left uncut, and then 
bending the rectangular-shaped cut portion inwardly 
at right angles at its lower edge. In this connection, 
however, each rack plate 223a may also be formed 
by cutting the side panel 251 in a rectangular shape 
with its upper edge being left uncut, and then 
bending the thus cut portion Inwardly at right angles 
at its upper edge. To form the racks 223a in this 
manner serves to reduce the number of component 
parts, working or assembling steps as well as 
assembly time and assembly errors of the stocker, 
thus resulting in substantial improvements in pro- 
ductivity and quality thereof. When the cartridge 
sensor senses that a disk cartridge 121 is displaced 
or projected from its correct or normal position in 
the stocker 123a or 123b, the motors 130 and 136 
and the cartridge handling means 142 are stopped 
and an operator is warned of the occurrence of such 
an error. In this case, in order to remedy the error, 
the operator can insert the working tool 183 into the 
housing 120 through the slits 182 in the window 
covers 181a, 181b on one side of the housing 120 
adjacent the displaced or projected cartridge 121 
while inspecting the interior of the housing 120 
through the inspection window 184 in the housihg 
top panel. In this state, the operator can engage the 
tip portion of the working tool 183 with the displaced 
cartridge 121 and push the cartridge 121 inlo the 
normal or correct position in the stocker 123a, 123b 
by appropriately manipulating the tool 183. Subse- 
quently, when the cartridge sensor senses that the 
cartridge 121 is returned to the normal or correct 
position in the stocker 123a or 123b, the operator 
takes the working tool 183 out of the housing 120 
and thus the whole work is over. In this manner, the 
displaced or projected cartridge 121 can be readily 
returned to the normal position, resulting in a 
substantial reduction in working time. 

Although in the above embodiment, the housing 
120 has two side windows or openings 180, 180 on 



the opposite sides thereof, a single side opening 
may be satisfactory If the wonting tool 183 is large 
enough to reach all the cartridges 121 stored in the 
stockers 123a, 123b. Further, instead of providing 

5 the covers 181a, 181b for each side window 180, a 
door may be employed. 

Figs. 14 through 16 shows a further embodiment 
of the present Invention which is different from the 
first mentioned embodiment of Fig. 4 only in the 

10 construction of a cartridge stocker. In this embodi- 
ment, members corresponding to those of the 
first-mentioned embodiment of Fig. 4 are Identified 
by the same reference numerals as employed in 
Fig. 4. 

15 In this embodiment, a cartridge stocker 201 
includes a box-shaped casing 202 rotatabiy 
mounted on a recording and reproducing devices 
4, 4 which are disposed side by side on the bottom 
wall of the housing 1. The casing 202 has a front and 

20 a back surface formed open. A rotary shaft 203 
vertically extends through the bottom and top panels 
202a, 202b of the casing 202 and are rotatabiy 
supported at its upper, and lower ends by a pair of 
upper and lower bearings 204, 204 which are 

25 mounted on the top panel 202b and the bottom 
panel 202a, respectively. The lower end of the rotary 
shaft 203 extends through the casing bottom panel 
202a and is operatlvely connected through an 
unlllustrated speed-reduction gear with the output 

30 shaft of a motor 205, which Is disposed below the 
bottom panel 202a, so that when an operator 
actuates the motor 205, the rotary shaft 203 is driven 
to rotate In a predetermined directin through an 
angle of 180 degrees by the motor 205 at a reduced 

35 speed thereby to turn the stocker casing 202 at an 
angle of 180 degrees around the rotary shaft 203. A 
plurality of rectangular-shaped shelf plates 206 are 
attached at their opposite peripheral edges to the 
opposite side panels 202c, 202d of the stocker 

40 casing 202 and at their center to the rotary shaft 203, 
the shelf plates 206 being arranged vertically at a 
predetermined vertical interval and each having an 
area to receive four cartridges 3. The frontside area 
of each shelf plate 206 Is divided into two frontside 

AS sections by a vertically extending front partition plate 
207a, and the backside area of each shelf plate 206 is 
similarly divided Into two rearside sections by a 
vertically extending rear partition plate 207b, Thus, 
each shelf plate 206 has four storage sections for 

50 receiving four cartridges 3. 

With the above arrangement, disk cartridges 3 are 
first stored in the frontside sections of the respec- 
tive shelf plates 206 in the stocker 201, and when 
there is no space available in the frontside sections 

55 of the shelf plates 206, that is the frontside sections 
are fully occupied by cartridges 3, the operator Is 
informed of this situation through an appropriate 
means such as a buzzer, an alarm lamp or the like 
and actuates the motor 205 so that the rotary shaft is 

60 driven by the motor 205 to turn the stocker 201 
through 180 degrees. Thus, the previously backside 
sections of the shelf plates 206 are placed in a 
face-to-face relation wfth the carrier 5, and cartrid- 
ges 3 can now be stored there. Accordingly, the 

65 capacity of the stocker 201 for storing disk cartrid- 
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ges 3 is greatly increased, i.e., about two times as 
great as the total capacity of the stackers 123a, 123b 
in the previous embodiment as Illustrated Fig. 5 in 
which the two stockers 123a, 123b are disposed side 
by side in the housing 120. In addition, the area and 5 
cost required for installing this disk storage and 
retrieval device are greatly reduced as compared 
with the case in which two disk storage and retrieval 
devices as shown in Fig. 5 are employed. 

Moreover, it Is possible to employ rectangular or 10 
square or circular shelf plates each having a larger 
area able to receive six or more cartridges on the 
four sides thereof or it is possible to provide side 
shelf plates on the oppsite sides of the stocker 
casing in addition to the front and rear shelf plates so 15 
as to further increase the cartridge storage capacity. 
In this case, each of the opposite side panels of the 
stocker casing have an opening through which 
cartridges can be transported into or of of the casing 
interior, and the stocker casing is turned stepwise at 20 
an angle of 90 degrees. Also, it is possible to 
selectively use respective vertical rows of shelf 
plates according to sorts or contents of information 
contained in the cartridges. 



Claims 



1. A disk storage and retrieval device com- 
prising: 

a housing having an opening through which 
a disk cartridge is inserted into or taken out of 
the interior of said housing; 35 

a recording and reproducing means dis- 
posed in said housing for recording and 
reproducing information on the disk cartridge, 
said recording and reproducing means having 
an opening through which a disk cartridge is 40 
supplied to or discharged from the Interior of 
said recording and reproducing means; 

a stocker disposed in said housing at a 
location above said recording and reproducing 
means for storing a multitude of disk cartridges, 45 
said stocker having a plurality of horizontal shelf 
plates on which cartridges are received, said 
shelf plates being vertically disposed at equal 
intervals; and 

a cartridge transport means in said housing so 
for transporting a disk cartridge between the 
opening in said housing and said stocker and 
between said stocker and the opening in said 
recording and reproducing means. 

2. A disk storage and retrieval device accord- 55 
ing to claim 1, wherein the vertical distance 
between the widthwise center of the opening in 

said housing and the widthwise center of the 
uppermost one of said shelf plates and the 
vertical distance between the widthwise center 60 
of the lowermost one of said shelf plates and 
the widthwise center of the opening in said 
recording and reproducing means are equal to 
m (m = an integer) times the vertical distance 
between the adjacent ones of said shelf plates. 65 



3. A disk storage and retrieval device accord- 
ing to cla... wherein said disk transport means 
includes a drive means vertically moving a 
cartridge In a stepwise fashion. 

4. A disk storage and retrieval device ac- 
codrding to 3, wherein said drive means 
comprises a stepping motor. 

5. A disk storage and retrieval device com- 
prising; 

a housing; 

a plurality of recording and reproducing 
means dis... In said housing for recording and 
reproducing information o... disk cartridge, 
each of said recording and reproducing having 
an opening through which a disk cartridge is 
suppli... or discharged from the interior of said 
recording and reprod... means; and 

a plurality of stockers disposed in said 
housing location above said recording and 
reproducing means for storing a multitude of 
disk cartridges, a pair of vertical guide rails 
vertically disposed in said housing; 

a horizontal guide rail mounted on said 
vertical ... rails for vertical movement therea- 
long; 

a first drive means for driving said horizontal 
... rail vertically along said vertical guide rails; 

a carrier supported on said horizontal guide 
rail so ... to be movable therealong in the 
horizontal direction transporting a disk car- 
tridge from said stockers to recording and 
reproducing means or vice versa; 

a second drive means mounted on said 
horizontal g... rail so as to be vertically movable 
therewith along said vert... guide rails for 
moving said carrier horizontally along said 
horizontal guide rail; and 

a cartridge handling means attached to said 
carrier for transporting a cartridge between said 
carrier and said stockers and between said 
carrier and said recording and reproducing 
means. 

6. A disk storage and retrieval device accord- 
ing to claim 5, wherein each of said stockers 
has an open front surface which faces said 
carrier, said open front surface and said 
openings in said recording and reproducing 
means being disposed on a common vertical 
plane. 

7. A disk storage and retrieval device accord- 
ing to claim 5, wherein said housing has an 
Inspection window through which the interior of 
said housing can be inspected, and tool-inser- 
tion opening means through which a working 
tool can be inserted into said housing for 
returning a displaced cartridge to its normal 
storage position In said stockers. 

8. A disk storage and retrieval device accord- 
ing to claim 7, wherein said inspection window 
is formed through the top portion of said 
housing, and said tool-Insertion opening means 
comprises a pair of openings formed through 
the opposite side portions of said housing. 

9. A disk storage and retrieval device accord- 
ing to claim 7, wherein said inspection window 
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Is formed in the top portion of said housing, and 
said tool-insertion opening means comprises a 
single opening formed through one side portion 
of said housing. 

10. A disk storage and retrieval device accord- s 
ing to claim 8, wherein each of said tool-Inser- 
tion openings is closed by a pair of covers each 

of which has a vertical slit formed therethrough 
for tool insertion, said covers being attached to 
the Inside and outside surfaces of said housing, 10 
respectively. 

1 1 . A disk storage and retrieval device accord- 
ing to claim 9, wherein said tool-insertion 
opening is closed by a pair of covers each of 
which has a slit formed therethrough for tool 15 
insertion, said covers being attached to the 
inside and outside surfaces of said housing, 
respectively. 

12. A disk storage and retrieval device accord- 
ing to claim 5, further comprising a cartridge 20 
sensor which senses whether or not the 
cartridges stored in said stockers are displaced 

from their normal storage positions in said 
stockers, said cartridge sensor being operable 
to stop said first and second drive means when 25 
any of the cartridges is displaced from its 
normal storage position. 

13. A disk storage and retrieval device accord- 
ing to calim 12, wherein said cartridge sensor 
comprises a light emitter adapted to radiate a 30 
light beam in the vertical direction so that the 

light beam can vertically pass near the rear 
edges of the cartridges stored In said stockers, 
and a light receiver disposed so as to receive 
the light beam from said light emitter when It is 35 
not interrupted by any of the cartridges. 

14. A disk storage and retrieval device accord- 
ing to claim 12, wherein said cartridge sensor 
comprises limit switch means. 

15. A disk storage and retrieval device accord- 40 
ing to claim 14, wherein said limit switch means 
comprises a plurality of first limit switches 
adapted to sense the front edge of a cartridge 
when it is stored in its normal position in said 
stockers, and a plurality of second limit swit- 45 
ches adapted to sense one of side edges of the 
cartridge. 

16. A disk storage and retrieval device accord- 
ing to claim 5, further comprising detent means 

for resdlently holding the cartridges stored in 50 
said stockers so as to prevent any inadvertent 
displacement thereof from their normal storage 
positions. 

17. A disk storage and retrieval device accord- 
ing to claim 16, wherein said detent means 55 
comprises a pair of engagement recesses 
formed in the opposite side edges of a 
cartridge, and a plurality of pairs of resilient 
engagement projections formed on the oppo- 
site side inner surfaces of said stockers near 60 
the respective shelf plates, said engagement 
projections being resillently fitted Into the 
corresponding engagement recesses in the 
cartridges which are received in their normal 
storage positions in said stockers. 65 



18. A disk storage and retrieval device ac- 
codrdlng to claim 5, wherein each of said shelf 
plates has a tapered guide surface formed on at 
least one of the upper and lower surfaces 
thereof. 

19. A disk storage and retrieval device accord- 
ing to claim 5, wherein each of said stockers 
has a pair of opposite side panels, and said 
shelf plates comprise a plurality of racks which 
are formed on the opposite side panels of each 
stocker by appropriately cutting the side panels 
to form a pluraHty of vertically spaced cut 
portions and bending the cut portions inwardly 
of each stocker. 

20. A disk storage and retrieval device com- 
prising: 

a housing; 

a recording and reproducing means dis- 
posed In said housing for recording and 
reproducing Information on a disk cartridge; 
and 

a stocker rotatably disposed in said housing 
above said recording and reproducing means 
for storing a multitude of disk cartridges, said 
stocker having a plurality of horizontal shelf 
plates which are vertically disposed at equal 
intervals and fixedly secured to a vertically 
extending rotary shaft for rotation therewith, 
each of said shelf plates having a plurality of 
storage areas for receiving a plurality of disk 
cartridges. 

21 . A disk storage and retrieval device accord- 
ing to claim 20, wherein the storage areas of 
each shelf plate Include a frontslde storage area 
disposed at the front side of said stocker, and a 
backside storage area disposed at the back 
side of said stocker, said shelf plates being 
rotatable around said rotary shaft in a stepwise 
fashion at an angle of 180 degrees. 

22. A disk storage and retrieval device accord- 
ing to claim 20, wherein the storage areas of 
each shelf plate include a frontslde storage area 
disposed at the front side of said stocker, a 
backside storage area disposed at the back 
side of said stocker, and a pair of side storage 
areas disposed at the opposite sides of said 
stocker, said shelf plates being rotatable 
around said rotary shaft In a stepwise fashion at 
an angle of 90 degrees. 
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